There is a largest income gap between China's urban and rural areas in the world. With the rapid development of China's e-commerce, scientific and reasonable logistics center location planning can help to narrow the gap and promote the integration of urban and rural development. This paper firstly analyzes the current study of logistics center location combined with domestic and overseas literature. Then according to Set Covering Problem-model (SCP) to get the initial location of logistics center, and make further evaluation and optimization based on Principal Component Analysis-model (PCA). Finally, in view of Guangdong Province is the largest one of urban-rural economic disparity in China, the paper takes Guangdong Province as an example to carry out an empirical study of logistics center location selection. The results have been proved to be robust and reliable, which can provide advice and support for making scientific policy of logistics development between urban and rural areas to government at different levels.
INTRODUCTION
The idea, urban-rural integration, was first proposed by the west urbanists Ebenezer (1898) in the book of Tomorrow: A Peaceful Path to Reform. The urban-rural integration under e-commerce environment (abbr. UIEE) often refers to use e-commerce theory and technology to achieve integration of urban and rural areas or narrow the gap between urban and rural areas. In this paper, urban-rural integration mainly focused on the logistics integration of urban and rural areas based on electronic business, promoting economic development of urban and rural areas via optimizing the logistics center location, integrating urban and rural logistics resources, combining with electronic business.
There are many different approaches to discuss logistics center location from domestic and oversea in recent years. The location selection of distribution center is one of the most important decision issues for logistics managers, and the concepts of fuzzy numbers and linguistic variables can be applied to evaluate both the linguistic and numerical data without any constraints (Chen, 2001) . Fuzzy group decision making based on extension of TOPSIS method has been proposed for facility location problem, the decision criteria are favorable labor climate, proximity to markets, community considerations, quality of life, proximity to suppliers and resources (Ertuğrul, 2011) . A new hybrid heuristic algorithm which combines rough set methods and fuzzy logic can be feasibly applied to solve other industrial decision-making problems, such as facility layout problems, suppliers selection problems, etc. (Chanet al., 2011) . A modified particle swarm optimization for disaster relief logistics under uncertain environment which is formulated as a mixed-integer nonlinear programming can minimize the sum of the expected total cost and the variance of the total cost (Bozorgi-Amiri and Jabalameli, 2012).Trends relating to the increasing size of cities and the growing number of elderly persons with healthcare needs are presenting substantial treats to liveability and mobility. Designing and evaluating of City logistics become more and more significant (Taniguchia and Thompsonb et al., 2014) . City Logistics Centers (CLC) are an important part of the modern urban logistics system, and the selection of the location of a CLC has become a key problem in logistics and supply chain management (Goh and Rao, 2015) .The multiobjective optimization model for the cold chain distribution center location has important theoretic value and practical significance for the optimization of cold chain distribution system, which can provide reference for the cold chain distribution enterprises (Zhuand Hu, 2012) . Location strategy of logistics distribution center based on hierarchical genetic algorithm has a positive significance to optimize the structure of logistics system and improve the efficiency of logistics system (Liand Du etal., 2012) . The research results are in accordance with the reality, which has proved that the logistics center location evaluation system of county-level city for domestic logistics companies is valid and operative (Yu and Chen, 2015) . Logistics center plays a very important role in the logistics system operation, it is a bridge connects logistics upstream supplier and downstream demand (Wang and Zhang, 2015) .
According to the domestic and overseas literatures in recent years, we summarize that most scholars studied logistics center location from the perspective of the city or rural. First determined the alternate address of logistics center by continuous or discrete locating, then evaluated by Analytical Hierarchy Process (AHP) or fuzzy comprehensive evaluation method. Although this approach offers a certain reference value, it cannot play an objective and correct evaluation role due to the complexity of influencing factors. Therefore, there are two innovations in this paper: first, we study the logistics center location from the new sight of urban-rural integration under e-commerce environment (UIEE) instead of the traditional single perspective of city or rural; second, according to the principles of the location of logistics center, we achieve logistics center location optimization based on Set Covering Problem-model and Principal Component Analysis-model (SCP-PCA).
BASIC WORKING PRINCIPLE

Modeling Procedure
Modeling Procedure of SCP-PCA is showed in Figure1, which is an optimization system with feedback loop. At first, determining the research object of this paper is that logistics center location optimization based on urban-rural integration; then, setting the overall goal according to the research object, and we should follow the principle of adaptability, economy, coordination and strategy; at last, proposing the optimized logistics center location model based on SCP-PCA. After filtering the data sets, determining the alternate address of logistics center based on SCP and Lingo, and judging whether it meets the quantity optimal principle of logistics center or not, otherwise it will be re-solved. Then, constructing the evaluation index system and optimization model based on PCA, and judging whether the result conforms to the principle of logistics center location. Finally, optimizing the above results.
There are two key steps of the model. (1) We determine the alternate location of logistics center based on SCP. (2) The result of logistics center location is optimized based on SCP-PCA. The two steps are described as follows. 
Model Design
Model Design is based on the SCP, which is a classical model in computer science and complexity theory. SCP is one of most important discrete optimization model because of its practicability. Real world problems that can be modeled as set covering problem include facility location problem, airline crew scheduling, nurse scheduling problem, resource allocation, assembly line balancing, vehicle routing, etc. SCP is also a problem of covering the rows of an m-row/n-column zero-one matrix with a subset of columns at minimal cost (Gouwanda and Ponnambalam, 2008) . SCP can be formulated as follows: (1) is the objective function of set covering problem, where Z j is decision variable. Equation (2) is a constraint to ensure that each row is covered by at least one column where a ij is constraint coefficient matrix of Rev. Téc. Ing. Univ. Zulia. Vol. 39, Nº 4, 133 -142, 2016 135 size m×n whose elements comprise of either "1" or "0".Lastly,equation (3) is the integrality constraint in which the value is represented as in Equation (4).
Even though it may seem to be a simple problem by judging from the objective functions and constraints of the problem, SCP is a combinational optimization problem. It has been proven to be NP-Complete decision problem.
Model Optimization
Although the alternate location of logistics center is set up based on SCP, the factors of logistics center location involves not only transportation and construction costs (Marco and Caglianoetal., 2014) . We should also consider the factors such as economy, society, logistics, e-commerce etc. (Zak and Weglinski, 2014) .
PCA is a traditional multivariate statistical method commonly used to reduce the number of predictive variables. PCA looks for a few linear combinations of the variables that can be used to summarize the data without losing too much information in the process. The details are shown as follows (Hinton and McMurray,etal., 2014) .
(1)The standardization of the original index data. Acquiring p-dimensional randomvector
np , Structuring sample matrix and standardizing it as follows:
(2)Calculation of correlation coefficient matrix R.
[] 1
Where r 1 (5) Comprehensive evaluation. The principal component is weighted sum to obtain the final evaluation value, and the weights are contribution rate of principal components.
THEEMPIRICALANALYSIS
Guangdong, as the most important provinces for China's economy, is also one of the largest provinces of wealth gap between urban and rural areas. The lack of effective integration of logistics resources is the most urgent problem. This paper made an empirical analysis of Guangdong province.
Preliminary Planning in Guangdong Province
(1)Key Parameters According to the model of SCP, we need to count the distance between each alternative logistics center. In terms of transportation, distance is proportional to time, so we can consider the data calculated by distance (5) (6) (4) Rev. Téc. Ing. Univ. Zulia. Vol. 39, Nº 4, 133 -142, 2016 136 function as time (unit: day). There are 21 cities in Guangdong province, and each city may be considered as an alternative logistics center, the specific distance is shown in Table 1 and the code from 1 to 21 reference to the cities of Guangdong province. The details are shown in Table 2 .
Based on the requirements of logistics center location, we generally choose the city which has large logistics volume as logistics center, this will reduce the logistics cost and time. In order to save the construction and transportation cost of logistics centers, we need to select as few city as possible to build logistics centers. Economic mileage of road transportation is from 300km to 500km, it means that goods need to be delivered in 1.5 days once ordered. Concerning about timeliness and special attributes of the rural logistics, in this paper, we set economic mileage of road transportation from 100km to 200km.
After modeling and debugging, we finally determined 150km as economic mileage of road transportation and labored it later. Specific analysis is as follows. 
(2) Preliminary results
Defining Z j =1 if column j is in the solution and Z j =0 otherwise, we set Z j = {Guangzhou, Shenzhen, Zhuhai,Shantou,Foshan,Shaoguan,Zhanjiang,Zhaoqing,Jiangmen,Maoming,Huizhou,Meizhou,Shanwei,Heyuan, Yangjiang,Qingyuan,Dongguan,Zhongshan,Chaozhou,Jieyang,Yunfu},andj={1,2,3,...,21}.
After calculation, we select Foshan, Shaoguan, Maoming, Huizhou and Jieyang as logistics centers in Guangdong province, which can cover all demand points. The details are shown in Table 3 . The logistics center location selection involves economy, society, transportation, infrastructure, hydrology, geography, etc. many factors. Therefore, the results of logistics center location belong to the initial planning. We need to use comprehensive evaluation method based on PCA for further optimization.
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Evaluation and Optimization
(1) Assessment index system We should follow the principle of comparability, integrity, scalability, non-overlap, qualitative and quantitative analysis for index selection(Nick T. Thomopoulos, 2016) . And combining the perspective of urban and rural integration, the details of the evaluation index system are shown in Table 4 . Data in this paper is from 2014 statistical yearbook of Guangdong Province. The values of evaluation index of logistics center in Guangdong province are shown in Table 5 . Then data was analyzed with SPSS and we got results based on PCA. The main results are as follows. From Table 6 , 9.741 as the eigenvalue of first principal component, which accounted for 64% variation of the original variable. 22.203% is the variation of the original variable that the second principal components can be explained, and 7.518% is for the third. Together the first three principal components can explain 94.660% of the original variable information. Loading matrix of the first three factors is given in Table 7 . From the matrix, the first three factors can be redefined as three new principal components, specifically details are shown in Table 8 . According to the relationship between the component matrix and eigen value, the corresponding feature vectors of the three principal components can be calculated by using the component matrix and the eigen values in Table 6 and  Table 7 .
According to the formula (7),the score of 1 Y 、 2 Y 、 3 Y can be calculated , the formula (7) Calculating principal component score and ranking in the following table. 
(2) Result and Analysis
According to Table 3 and Table 9 , there are five potential sites for logistics center location. All sites are top-ranking by comparison except Maoming and Shaoguan. And they are able to bear the cost of logistics center construction and the amount of logistics on the basis of meeting the principle of timeliness. In our study, we can further adjust and optimize it, the details are as follows: First, Guangzhou and Foshan have good economic
Rev. Téc. Ing. Univ. Zulia. Vol. 39, Nº 4, 133 -142, 2016 140 foundation and their coverage are approximately equal. But in view of internationalization and long-term perspective, Foshan is replaced by Guangzhou as the rural logistics center, which is more appropriate. Then, Maoming"s economy is relatively behind, it must bound to the construction and development of logistics center. However, Yangjiang is not far from the Maoming and the rank is eight, and its economic foundation is better, which will give full play to the role of logistics center in driving the development of surrounding rural economy. Therefore, Maoming is replaced by Yangjiang. According to the principal component score and ranking, we add Zhuhai as the new logistics center. Together with the five cities above, logistics center location in Guangdong Province is determined, they are Guangzhou, Huizhou, Zhuhai, Yangjiang, Jieyang and Shaoguan. The location of the logistics center in this paper is not the exact location but adjustment of the logistics center location area based on 150 km economic scope. The specific location and coverage are shown in Table 10 and Figure 2 . This location planning is expected to save mileage of 1800 km and reduce logistics cost 1%-2%. Figure2. Optimization map of location selection
CONCLUSIONS
In conclusion, to minimize the logistics cost and maximize the integration of urban-rural resources, scientific and reasonable logistics center location planning has become one of the most important issues for urban-rural coordinated development that has major impact on harmony in the long run. We construct an optimized model of logistics center location based on SCP-PCA in the perspective of UIEE and we apply the model to the case of Guangdong Province:
(1)This paper researches the optimization of logistics center location from the perspective of UIEE, abandoned the traditional single city perspective, which can reduce logistics cost and promote integration between urban and rural area.
(2) We construct a closed-loop location optimization model based on SCP-PCA, rather than the traditional open-loop system, which makes optimization result more reasonable and scientific.
(3)This model has realized the logistics center location optimization in Guangdong Province, and the application effect is remarkable. It can be considered that the model can be applied to other regions of the world where the urban-rural income gap is severe.
Scientifically to plan and construct logistics center location based on SCP-PCA in the perspective of UIEE is a complicated systematic engineering. Due to the limited capacity and limited time of the authors, this paper has not good consideration for construction cost of logistics center. We will add more factors such as fixed cost of logistics center construction and variable cost of operation for making further improvement of the location model.
